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a n d D i s p o s a l . . . AT THE GOVERNMENT 
SYNTHETIC RUBBER PLANTS, LOS ANGELES COUNTY, CALIF. 

T h e goveniiiiciit Bvnthcttc rubl>cr p lan ts in t h e Los Angeles area M-ere faced 
with many ilidiciilt ivaste-disitosal problems because of h igh popula t ion density 
and coii»cqucnt low tolerance for disposal of l iquid, gaseous, a n d solid wastes. 
DisiKMul mct.hoils current ly in use were evolved dur ing t h e 10-year period the 
p lan ts huvc li<^cn in existence. All major waste-disposal problems have been 
solved th rough irl.-wc coo|>cratton between the m a n a g e m e n t s of t h e four syn
the t ic rubt>cr plants and thc regulatory agencies in p lann ing a n d operat ing 
t r e a t m e n t und (Ii8|>OMuI facilities. Unusual problems involving waste tar , copi>er 
solut ions , the HmokclcHH incineration of rubber , and subsonic vibrations huvc 
also l>ceii «lrult with succcHsfuIly. 

ARTHUR E. MARTIN' 
Shell Chemical Corp., Lo* Angeles, Calif. 

ROYAL E. ROSTENBACH' 
^ Reconstj-iiction Finance Carp., Waahington, D, C. 

IN D U S T U I . \ L wuslc tJiK|)08al in Loa Angeles County ii« com
plicated l)y a high populiition dciiiiity, a shortago of under

ground water eti|>plic8, and frequent temperature iiiversionii in 
the atraonphcrc. Ikraum; of thewc conditions, tlie tolerance fur 
tfisjKiflul of liquiti. gaseous, ant] soh'd wiu^tcs is low. Dispiiwil of 
liquid waotes in I/>K .\iigeleii (.'ouiily iv related closely to the dis
posal of soliti anil gaseous wastes. Numerous restrictions, Imseil 
on the principle that the <lis|>osal metho<l shall not create a haz
ard or nuisance or cause damage, limit thc iKWsiliilitics for dis-
|>08al. 

During the years of operation of the hynthctic ruMicr plants, 
process miHlificatioiis li;ive been made, and, there have been 
changes in the public |Killuti<iii-t<introl jirograms a t the lottal. 
s tate , and fetleral levels. In so far as [lossible, the problem." 
arising from these changtts have be<;n solved by process adjust
ments or by the institllati:>n of adtlitional equipment to serve the 
unit producing the waste. Otherwise, mtKlifications have been 
made in industrial waste t reatment and disposal to meet the 
changing contjiiions. Thc itur(Hfs<; has been to provide reasfin-
able and practical safeguanls against iHjIlutioii of Dominguez 
Channel, Los Angeles Harbor, and <x)astal waters of tho Pacific 
Ocean by liquid wastes originating in thc synthetic rubber plants. 

The fundamental trcaitment facilities f<ir industrial wastes of 
the government synthetic rubber jihuits ( t , S) have remained 
essentially unchanged. Se|iaralile oil and sus|>cnded solids anr 
removed by settling basins. Neutralization is accomplishe<l bv 
mixing the various liquid wastes together or adding caustic or 
acid. A further reductitm in oil ami suspended solids is gaineil 
by filtration of the wastes through hay. Wastes whiirli cannot 
be rendered nonobjectionable by settiing, neutralizing, or filtra
tion through hay can usually tie trc-fltc<J ni'irc effectively and c o 
nomically a t the source, where the volume is a t a minimum and thc 
concentration at a ma.timum. 

T h e original synthetic rublier plants in I/>s .\iigeles C o u n t y -
three butadiene plants, oiie styrene jilant, and two GH-S jilanls— 
were placed in o(x;ration in June and July 104.3. From 1947 to 

' PrcMOt .ddreM. P.O. Bon 211, Torrmnce. Cslif. 
• Pr«i«tJC miAtmM, Hanftirid Atomic Prttdurta 0[>«rMli<.n. Get l t r . l Klectric 

Co.. Kirhl .nd. W u b . 

I'.M'.) all except the styrene plant were shut down, b u t late in 1050 
three plants were returneil to operation. Table I lists the four 
plants by tyi)c8, capacity, and watersheds involved in their 
o|)eru tions. 

D I S C I I A ; « : E O K T K E A T E O W A S T E S 

The managements of the group of plants (hereafter called the 
Los Angeles plants) on Vermont Avenue and Figueroa Street a t 
Kno.t Street coojicrated with authorities in planning and oiierat-
ing their wasto-<lis|K).tal facilities. T h e waste from the operatitms 
was first tritatetl in waste- treatment units a t each plant anil dis
charged into a common drain ( the Knox Street drain) and hci;ce 
into the Dominguez Channel a t Knox and Main Streets. In I1M4 
it was deciilcd to install a spills skimming unit and a long concrete 
outfall pipe to Dominguez Channel (Figure 1). The work was 
completed in 1945 a t a cost of approximately $85,(XX). Thc pur-
|M(so of the skimmi/ig unit was an insurance against accidentjtl re
lease of oil and floating material which escajies the primary and 
s<*ondary t rea tment units of the plants. T h e long concrete pi|>e 
extending lieyond Main Street was installed solely for the 
purjKise of diverting the waste water below an area originally des
ignated as a park, and refuge and lagoon for the protecti"n nf 
willi life. T h e skimmhig unit still serves its original pur|Kis4r. 
My 1948 the area protected by the pipeline had become a trash 
and refuse dum| i as a par t of the smog elimination program. 

Dominguez Channel is primarily a fl<K>d-coiitrol chainiel. In 
normal times it serves aa an industrial waste drain for thc area. 
The course of the channel is generally southeast, flowing from 
I.agiinas de los Domingiier. ncjtr the Los Angeles rubber plants to 
Sepulve<la Boulevard and AInmeda Streets and then in a southerly 
direction t<i the Eas t Basin of the Los Angeles Harbor. T h e 
course is approximately 6.5 miles. The channel has licen used as 
an industrial waste drain for a numl>er of years. 

On November 29, 1945, the County granted a permit to thc Los 
Angeles plants to discharge treated liquid wa.ste into Dominguez 
Channel. I t was stipulale<l in thc i>ermit t ha t the eflliient sliall 
not creat** any of the following condilions: 
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the plants contr ibut ing a luminum salts decrea8c<I the quant i ty cf 
a luminum hydroxide floe formed in the combined s t ream in the 
Knox Street dra in to the extent that the s|>ecified maximum of 
1.0 ml. per liter of settleable solids ia met a t nearly all times. -
. T h e oil sjiccification of 25 mg. per liter maximum has been ex
ceeded a t t imes, chiefly because of the characteristics of one waste 
s t ream. Th i s s t r eamis produced continuously a t a rateof 400 gallons 
per minute, or approximately 2 0 % of the total flow entering the 
Knox Street drain. T h e entire atream enters the t rea tment unit 
aa 4 water-oil emulsion, and is passed upward through a sand bed 
4 feet thick lo coalesce the oil, and thence to a s tandard API 
gravity sejiarator. Because of unknown factors, oil removal ia 
nbt e<|ually effective a t all timea. Although the aearch con
tinues, a reasonably economical and effective method for oil 
removal haa not y e t been found. 

T h e rc<iuirement of no garbage or domestic sewage has been 
met a t all timea by the plants, tlirough use of separate sani tary 
aewer systems as indicated on the flow diagrams. Dur ing one 
brief period In 1046, however, garbage coming from a goose ranch 
aituated on the nor lh side of the ojien section of the Knox Street 
drain was found in the Knox Street basin. When it waa ex-
plaine<I to the rancher t ha t coimty regulations did not permit 

Objectionable deposits of aludge or other materiala in Domin
guez Channel. 

Concentration of toxic wast<!» in suflicient quant i ty to en
danger public health, or to alTecl the Ui« of landa in the vicinity 
for catt le raising or othcr agricultural pur|>os<!s. 

Creation of odors to thc extent tha t they are a public nuis
ance. 

Discharge of oil, grease, waxes, and fats in such quant i ty as to 
create a nui.sance or menace tu thc public safely. 

Pollution of ground water to the extent tha t its usefulness is 
afl'ected. 

Damage to public or private structures or pr<i|ierty. 
IX^-ided coloration. 

The fnllowing s tandards were CNlablished, with the understand-
'rig that they are subject to change in (he fight of cx/iericncc. 

1. 8<.'ttlc.-ible solids, in general, not to exceed 1.0 ml. per liter. 
2. Oil, grease, fats, antJ waxes, not to exceed 25 mg. per liter. 
•i. Garbage or domestic sewage, none. 
4. Aciility and alkalinity, pH ti.5 to IO.O. 
5. Toxic ingredients (cj 'anides. phenols, metallic salts, etc.) , 

in less than toxic concentration. 
<i. Temperature , not to CXCCIHI 140° K. 

.\ stJindard applied subs<;qucntly stipulatisl t ha t tho sulfide 
content should not exf:ec<l 1.0 p.p.ni. 

Dillieulty wilh sus|>ended solids was ex|>erieneed up to the 
plant sliut<lowiis of 1047. T h c p i t of the combined streams from 
the I.,<fs Angeles pliuits tlirfered Hufricieiitly from the t r ibutary 
s t reams to cause a luminum hyiiroxide and iron hyiiroxide to 
fliH-cuIate in the Knox Street drain. Conscquejitly, effluent 
dischargc<l to Dominguez ( 'hannel fnrquently excec<lc-d the 
siiocifieil maximuni of 1.0 ml. per liter. Some of the floe precipi
ta ted in zones of slow flow in the upisrr end of the channel, bu t 
remaineil sullicieiilly fliiiil to be carried away whenever the flow 
was incrcjiseil by higher lintinage rales or storm water. At the 
t ime the planto were reactivated in 1050, no visible fliw de|iosIts 
remained. Following reactivation, iron salts were eliminated 
from the effluent as described below. Improvwl p H control a t 

S t c u n i S t r i p p e r for Ken tov ing O d o r f r o m L iqu id 
W a s t e a t Kl S e g u n d o 

Location of PUot 

Lot AoKcle.. Calif. 

T A B L K I. PLANTS o r G O V E R N M E N T U U B B E H PROORAM I.N L O S A N O E L E S COU.NTY 

Plaa t Operator 

Midland Rubber Corp. 
Shell Cheniical Corp. 
Dow Chemical Co. 
Staadard Oil Co. of Califoroia 

T y p e o f 
Pfant 

GR-8 
Butadiene 
Htyrene 
Butadiene 

Approx. Prod. 
Capacity. 

Short Tons /Vear 

81.000 lonit (ona 
ia.OOO" 
87.000 

El Bccundo 

• Coral.ined capacity of Shell Chemical Corp. and flUndard Oil Co. of Calif, p l anu . 

Water Courae at Site 

Dominftuci Channel 
Dominguet Channel 
Oominxtici Channel 
Pacific Ocean 

Final Receivioc Body of Water 

LtM Anitetee Harbor (Pacific Ocean) 
Loa Anitelee Harbor (Pacific Ocean) 
Loa .\nftele« Harbor (Pacific Ocean) 
Pacific Ocean 
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garbage, no further unwelcome contributions of household gar
bage, deceased geese, or goose cleanings were received. 

Coniroi of pH of liquid wastes within the specified range la es
sential to good practice in waste disposal. In general, most of the 
pH difficulties involve disposal of acidic wastes. Alkaline waates 
which do not contain other objectionable componentaareusefulfor 
neutralizing acidity. Excess spent caustic ia held in atorage for 
adjusting the effluent p l l whenever the need arises in the Los 
Angeles planU. 

In the co|)olymcr plant the hydrogen cycle zeolite softener was 
changed over to sodium cycle softening and thua eliminated the 
drainage of acidic rcgenerati<iii wastes inlo the sewer.. T h e 
styrene plant installed a hufpritccHS lime-soda softening toob ta in 
t>oilcr feedwater with a low silica 
content. This process change re
sulted in the sliutdown of a hydnt-
gen cycle zeolite softener and elimi
nated the drainage of acidic regen-. 
eration wastes into the si;wcr. 

. \n important par t of thc p i t 
problem is the treatnient and dis
posal of alkaline coj)|>er wastes from 
the product purification unit of the 
Loa Angetea butadiene plant. T h e 
coppor was removed originally by 
aciilifying the waste and agitating 
wilh air in the presence of scrap iron. 
While this t rea tment reduced the 
copper content to an acceptably low 
level, the treated wastes were acidic 
and contained iron salta. On ad-
jualing the pII of the effluent to the 
desired range of 6.5 to IO.O, iron hy
droxide waa formed. Thia contrili-
uted to auspended soliils content 
of the effluent, which waa conaidered 
objectionable. Through the assist
a n c e a n d c o o p e r a t i o n of l/os 
Angeles County authorities, an 
a l l emal ive disposal method was de
veloped, which consists of draining 

u n t r e a t e d olkaluie 
c o p p e r - b e a r i n g 
waates into the sani
t a r y s e w e r . T h e 
quant i ty of litiuid, 
p H , and copper con
ten t are subject to 
appropriate limita
tions to prevent any 
adverse efTects in the 
sewage t r e a l m e n t 
p l a n t e r in the aewers. 
T h c t o l e r o n c e fo r 
copper in any sewage 
t rea tment p l a n t i s 
low, b u l the flow of 
s a n i t a r y s e w a g e 
Ihrough this par t ic
ular t rea tment p lan t 
is so great t ha t a 
ra ther targe quan t i ty 
of copper con be ac -
c e p t e d w i t h o u t 
afTccting o p e r a t i o n 
of t h e d l g c a l e r s . 
Shortly ofter the ol-
t e r n a t l v e disposal 
method was placed in 

o|>eration, a definite improvement was noted in thc characteris
tics of remaining wastes, which are drained into Dominguez 
Channel. The pH fell within the desireil range most of the t ime. 
Cupper was eliminated from the channel and the dc|>osit40ii of 
insoluble material in the bed of the channel was decreased. 

Two loxic ingredients in the Knox Street effluent are chroniatea 
and fcrf-liutyl catechol. Copper, whfch was formerly preseni in 
concentrationa of 1 to 2 p.p.m., waa eliminated from the effluent 
drained to Dominguez Channel in 1951. Chromatca are used in 
treating circulating cooling water, and enter the aewer ayatcm as 
cooliii, lower blowdown. T h e concentration is too low (15 to 50 
p.p.m. as soilium dichromate) to prevent the growth of algae or 
bacteria in the circulating cooling water without the addition of 
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chlorine. According to Ellis (/), goldfish tolerated IOO p.p.m. of 
potassium dichromate for 108 hours, but 500 p.p.m. was fatal in 
72 hours. As the cooling lower blowdown amounta lo only 15% 
of the total effluent, it haa been assumed that the hazard of drain
ing an effluent containing lesa than 10 p.p.m. of chromate (aa 
sodium dichromate) is alighi. A amall amounl of f<rf-l>utyl 
catechol is used as an oxidation inhibitor in an intermeillale ma
terial, but is removed and discarded prior to aubaequenl proccts-
Ing. The concentration in the total effluent ia estimated lo be 
not more than 0.013 p.p.m. No data aro available regarding the 
toxicity of ftrf-butyl catechol, but a potency al least 100 limes 
that poBscsseil by chlorine or phenol would bc re<iuired to produce 
ony deleterious efl'ecUi. 11 is not probable that lerf-butyl cate
chol |>os8esscs such a high potency. Other toxic materials which 
may l>e present in tlie effluent, such as chlorine, bromine, am
monia, hydrocarlwns, and metallic salts, are never present in 
toxic cuncenlratiuns. 

The tcmi)crature stanilanl of 
140* F. maximum is met at all 
times. The actual temperature 
ia normally nut more than 10* 
alxivfl atmospheric. 

Thc sulfiilc content of all 
materials processed ia ao low that 
this ion haa never been detccled 
ia the effluent. 

Typical data for effluent enter
ing Dominguez Channel are: 

discharged into sewers of the 
Counly Sanitation Districts 
of Loa Angetea Counly (Fig
ura 2). 

Waate walera from ethylene 
and lienzene purification, ethyl-
l>cnzene production, ethylben
zene cracking, and atyrcne finish
ing are diacliarged into the proc
ess sewer terminating at the 
finol separators. These wastes 
and tar recovered from the 
styrene finishing and benzene 
purification have caused com
plex waste-treatment and dis
posal problems. The solutions 
of the two problems are in
cluded In tills report. 

One of the manufaclurInK 
ofieralions at the siyrene plant 
resulted in the production of on 
oily aludge containing salts. The 
sludge could nol bc bumed bc-
cjiuse Uiat would have created 
a serious air-pollution problem. 
It could nol be drained into the 

newer a -̂atem I>ecau8e the oil coulil not be separated In the settling 
basin. There were no dumps in Los Angeles County which could 
take this sludge. It would have heen possible lo barge the ma
teriat to sea, but because of multiple handling and distances in
volved, this method would have been costly. As a temporary 
measure, the sludge was held in storage pending development of a 
suitable disposal method. A melliod was eventually develo|)0<l 
that involved separating tJie slutlge into two fractions: an oil 
that could be used for boiler fuel withoul creating any new prob
lems, and anotiier fraction, an approximately 30% aqueous 
solution of aluminum chloride, which waa oil-free, relatively odor
less, and very effective as a weed killer. .\ sufficiently large unit 
was Installed lo procesa all sludge lielil in storage within a reason
able time in addition to processing currenl production. The ex
cess capacity was us<'ful at a later date when thc jilant proiluction 
was increased, and -the.slutlge output bet:ame corrcspondingiN' 
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AU liquid procesa wastes of the 
Los Angeles styrene plant after 
treatment and storm water col
lected on the plant area after 
pasaage Ihrough hay filtera arc 
discharged into the Knox Street 
drain. The sanitary sewage is 
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greater, . \ l lhough Ihtt unit eliniinalcd A difficult wasie-tli.-ipunal 
problem, it is not ciinsiileriMl now to lie a p a r t of the wasle-ilis-
imsal faoililies. It is tleemcM an extension of, ami integral with, 
the nianufacturing prtiiess. 

Figure 2 indifalesa multiple Irealment uni t which has achieved 
a marked rt;tlii{:litirt in the content of oil and suspentlctl stilitls of 
till' major litjuid wtistt- r^lrctni. 

Originally, a !<iiiglv .fettling btt.-in waa employed to remove 
fltiuling oil anil aluniinuin hytlroxitle precipitate. This simul
taneous sepuriilitm rfsultetl in oily floe of the same density as 
Wilier in the Mparatiir effiufiil, Stejiwise separation was ae-
•'oniplisht'il by the iiisliillalinn nf an ailtlilional basin. Aciilic 
oily liquiti wa.tte î  now .-K'Ulfd in tin- first basin, where the oil Is 
skimmetl off. The effliii-nl frtini this basin enters a mixing cliam-
IKT, is neulruli/i'tl with wantf alkaline soilium aluminate solutitin, 
and .flows inln lhe s<Tt)niI liasiii, 
.Muininiini hyilnixiile prfiipii.-itin in 
' h e seriinti liasiii anil if* renioved. Tint 
effluent frnm thc seeiind ba.iiii ttiit-
tains practically no tiirliidity anil iiti 
visible oil. The sludge friiiii the 
s4;pHratiirs is removeil and pl.-irnl on 
sludge IXMIS. 

T h e waters fnini deirantiTs in llie 
elhyllienzene irracking units are suli-
jiTi'leil Tl, dirilillation in order In rir-
ciiver volatile niaterials. TheslripiM-d 
I'lindensate is retiiriieil In the nteani 
plant as niuke-uii water. .Jet fnn-
ileiiH-r water of llir proi-i'̂ i.- is ri,'-
lunieil to lh<; risiliiig «-atirr systeni. 

hay fillers licfore entering the 
Knox Strcci drain (Figure 3) . 

Steam condensate from the 
dehydrogcnation process in the 
production of crude butadiene 
is the major p lant waste requir
ing t rea tmeni . T h e atreom is a 
fairly stable emutaloii. T h i s 
waate is passed t luough a sand 
cootescer, where in t imate con
tact wilh particles of aand frees 
tlic emulsified oil and enables 
the separation to be made In the 
gravity separator whicli follows 
the sand coalcscer. Alnrnt 40 
barrels of oil per day are sepa
rated from this waste and rc-
tunictl to the process. T h e 
separator effluent Is diseliargctl 
to tiie Knox Street drain. 

Wastes from the utilillea 
area, together wilh wastes 
from tlie feetl purification and 
gas recovery areas, arc di»-
chargcil Into a . sewer line 
l ha t leads to two primary 

basins in paralli.l. Slutlge accumulating In tiiese basins is 
truckcti away at yearly Intervals. .\l>uut 7 barrels per ilay of 
slop oil is akimniinl off these basins and sent to the liollcr house 
for use as fuel. 

GR-S rij^NT 

Originally the pre.'H.'nt (copolymer) plant operated as two 
plants . These units were shut down in July 1947 and Seplcmln-r 
f!)49 and rtjopened as one plant in OetcinlK-r 19.50. The p lant 
is designeti along tvpii-al coiKilynier lines and Is divided inlo 
the following principal prmluction areas: pigment, polymeriza
tion, recovery, and priM*ess. The p lant lias iKxsn modeniizeil to 
pniducc cold rublnT, oil OR-S masterbalches, and cartion b lack-
Gt l iS ni:islerbalchfs in addiiion lo the regular tj i ies and limited 
i|Uanlitios of regular and t-tilil latex. 
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JEndus t r i a l P rocess W a t e r . 

In 194G new regional sumps 
ond final separators were pro
vided and some of the original 
facilities were mo<IIGed. Upon 
reactivation In lOSO alt the 
induslrial w a s t e f a c i l i t i e s 
were placctt in operation (Fig
ure 4) . 

.\ll pniccss wastes, after re
gional ami final t rea tmeni in 
gravi ty separators, are dis-
chargeil into the Knox S t ree t 
drain. Sanitary wastes an'. ! 
discharged into the sewer sys
tem of the county t f Los 
Angeles. Moat of the storm 
water is dischargcti Into t i n 
Knox Street drain, nnd onlj f 
part of it passes through the 
final separators nerving the 
plant . 

I 'otential wastes from tlie 
pigment area incluilc soaps, 
a n t i o x i d a n t s , modifiers, and 
auxiliary ctiemicals. Wastes 
from this area are disirhargcil 
dir«-tly to the final separator. • 

Itegiouul separators arc pnividi^l for treating thc combined 
wastes from the polymerizatinn and recovery areas. Wasle 
wafers from these areas may conlain latex, polymer, and styrene. 
Any latex reiithing these separators is coagulated and removed. 
Floating malerials are reinnvetl from the surface of the impound
ing Iif(uid during nornial operations. T h e effluent is dischargctl 
inlo drains leatling lo the final separator. 

Dniins from the prtxess areas ili.sihargc inlo area separators. 
UUII IKT enimlis anil latex reix-ivcil bv thc «!parators are removeil 
by skimming. These units also n'teive the waste coagulants of 
aciilulal<il brine. Wash walcr from the Oliver filters useil in 
pnM-essing rublier crinnb in proiluftinn is tli,schargeil lo the final 
separaUirs. 

There are two final separators, each sitrving a part of the plant, 
and interconnected so one may be iisiil when the other ia being 
cleanetl. Floating materials are reinnved daily am! slutlge from 
the Ixittom is removed twice a yejir. 

Drains from the lank farm of the pl.-nit ntceive regitinal separa- . 
tion and then aro ilischargeil into the final siMiarator. Clarifiiid 
wastes from this unit arc disehargotl into the Knox Sl r iv t drain. 

In l'J52 an atiilitional prfKX'ss separator was installed for clari
fication of II((uiil waste from carlKin black niaslerbatch coagula
tion. Thc effluent from this sttparatnr is tlischargeil t̂ i the final 
separator. 

tn 1052 an incincratnr was inslalletl lo burn pni-oaguluni from 
strainers and t>iping without the cmi.ssiiui of smoke. Personnel 
of the .\ir Pollution Cnntrol District gave assistantro and coopera
tion Ihrniighout every phase nf llie pruject. 

KL «iK<;UM»0 BirrAIIIKNK r l . A N T 

In I'.I47 the liquid waste system for llie ICl Segiimlo liuladiene 
plant waa revi.icd. The prt-sent system prnvith'S for the septira-
tion of wastes into clean water, inlcrmcdiale water, oily water, 
cop|>er solutiona waste, foul water or i|iieiieh water, and sanitary 
sewage (Figure 5). 

Sal t water used for cooling water in eh'aii systems is dischargctl 
directly lo the main ilrain lo the cK-ean. T h e (?stiinaletl flow is 
8500 gallona per minute. The main drain also receives the 
atorm water directly. T h e inlerniediate water, which is mainly 
salt water and may be cnntaminali^tl with oil, ainiiunting to ap 
proximately 2000 giillnns per niiinile, passes Ihitiiigli an ,M'I 

S e t t l i n g R a s i n 

Oi l removal In t h r banln Ufo l lowed hy ncu l ra l l iu i t lon and f loeru la l lon to prmlure a nparkl lna clear elTluenI 
at I h r «l |rrcnr p lant 

separator . T h e effluent is disithargeil lo the main drain to the 
ocean. Oily water (inclutling slorm water), varying from 200 Ui 
3000 gallons per minule dei>eniliiig nn rainfall, is discharged inlo 
the main refinery separator atljaient t<i Hie bulailiene plant . 

Under present operat ions the l"l .Segumln plant sttntls its cruilc 
bulailiene to thc Ixis .\ngeles plant : hence, the copper ammonium 
atrclalc process of butadivne piiriricalinn is not usc<l. Thc plant 
has facilities fnr the collection ami purification of copper solution 
drips anil spills. T h e copper iiiii be removed by steaming. T h c 
clear Iit|tlitl can be dis<:liarj;f<l tn lite oily waste sewer. The 
sludge from the tleeniniinsitiijii can be disposed of by burial in 
locations where the <|ualily nf iintlergrountl waters will not be 
jeopanlizisl. 

Odors emanat ing from ai|Ufniis waste may give rise lo various 
difflcullies. tn one instance a ftml water of about 20 gallons per 
minute from quench water ilniins produced a characlerisiic 
aroma tliat was delectablt- some iliatancc from the point of di.s-
charge of llie niain wasle water drain of the plant . This prnblem 
wassolvcil by ste.-im strijiping thc wasle and returning the stripper 
tops t/l process. The str ipper bnltoms, whieh are substantially 
o lor-froc, are draiiictl to tlic main sewer discharging into the 
iM-ean. T h e otIor is no longer ilclectable, even a t the poinl nf 
discharge. 

T h c sanitary sewage is ili.si:liargftl into the municipal systeni nf 
the city of El Segumln, 

This plant also h:id another prnblein. 11 Is generally reeog-
nizcd tha t ilislurliiiigly Ininl miises of a cnnt iminusor repeliliniis 
nature will in lime lead tn ilemanils by the public for abatemcnl . 
I/Css generally recogiiizi'd is the fa'-t that .siibsniiic vibraliniis 

T A B I . K I I . I,\3TA1,I.KI) V A I - I K OK S A . M T A U V A , \ 1 I Ixm-,STRIAL 
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transmitted through the atmosphere may create a nuisance as 
great as though they were audible. 

In one particular instance, three large cycloidal-lype positive 
rotary blowers were used to supply low pressure air for process 
Use. An elcM t̂rostatic precipitator was used to remove dust and 
debris from the Intake air. The purified air then entered on in
take tunnel which served as a suction header for the three blowers, 
which were driven at a fixed rale by electric motors. Coiine-
quenlly, pul.tations in the intake air occurred al a constant fre
quency. The air colunin In tbe intake tunnel was in resonance. 
The subsonic vibrations thus generated rattliKl the walls and 
windows of homes adj.'icent to the plant. Plate glass windows in 
stores vibrated audibly within a radius of one mile. 

I'he problem was eliminated by installing a reinforeed concrete 
block l7uildin(^ around the air'^ntake, in order io dranr tbo air 
Ihrough a series of baffles. The dimensions and placement of 
the baffles were designeti to damp out pulsations of the same 
frequency generated by the blowers. Subsonic vibrations in the 

atmosphere may not t>e an air pollutant, but public reaction was 
the some aa if they were. 

In November 1952 the sanitary and induslrial was^ facilities 
inatalled and in use at the planta were valued at $2,152,000, an in
crease of $787,000 since Morch 1040. Table II summarizes data 
as to liquid, solid, and gaseous facilities. 
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Disposal of California Winery Wastes 
I he iiiujor proliloiiiH coiiccriicti with thc cii8|M>8al of Californiu winery wastes 
resul t , in largo iiieatiure, from thc t r emendous volume of hran<ly stillagc pro-
<luce<I in an i i i tcr ini t tcnt , scanonal opera t ion . T h c sti l lagc, e s t ima ted to aver
age al>out 200 gallons jjcr ton of grapes c rushed, is extremely variable in po ten
tial putrescibil l ty. Therefore, land disposal by i n t e r m i t t e n t i r r igat ion is t hc 
best methotl of di8|Misul ut present a l though comple te t r e a t m e n t of t h c stillagc 
can bc cfTcctcH by a combinat ion of neu t ra l iza t ion , anaerobic digest ion, and 
biological oxidutioii. 

REESE II. VAUGHN AND GEORGE L. JNIAUSII 
Department of FooH Technology, University of California, Uacis, Calif, 

ADEQUATE disposal of liquid winery wastes has been a coii-
L tinuously perplexing problem since the revival of the in

dustry In California in 19.1.3. In the years imniediately following 
resumption of large scale prisluction, the pollution of streams 
with concentrated winery wastes was acute (,<, S). WVicn the 
further discharge of coiifcntrateil liquid winery wastes to the 
rivers was prohibitcil by the Division of Fish and Came, state of 
Califoniia, use of deep IMIIHIS or lagisins became standard prac
tice, even though this gave risi- to widespread odor nuisances re
sulting frora anaerobic fermentation of the wastes. Abatement 
<»f these o<lors has become of immeilialc concern to many Cali
fomia vintners. It is anticipate<l that oilor control and other re
quirements for sanitary disjinsal of liquid winery wastes will tie 
magnified with time lK.i.'ausc of the continual increast-s in the 
population of thc slale. 

NATURP. O F T I I E WASTES 

Winery wastes may, for convenience, bc defined as liquid, 
semiliquid, ami solid resitlues which are removed from the wine by 
natural or artificial means during thc process of vinification. 
These residues, for thc most part, are natural to thc grape. A 
few arise from other sources. The following kinds are encoun
tered : 

Lliitild 

Waate waah water 
Brandy diatillery wa«tca 

Coodetiaer water 
StiUafe (etilUlopI 

fieinlliquld 

Leet 
l)e«»ert wine 
Tatde wine 
Ref ri aeration 

Clarifiration and fil
tration aediinenta 
(bentonite. Filter-
Cel.eu-.) 

Solid 

Pomace 
Cream of tar tar 

depoaita (ar
eola or wine 
atone) 

It has always been customary to utilize cerlain of these wastes 
in making by-products. The orgols are collected and used for 
manufacture of tartrate or tartaric acid. (During World War II 
tartrates were recovered from other sources, such as po.mace, re
frigeration lees, and stillagc. This recovery is not economical at 
preseni.) The pomace may bc used as a soil mulch or dried and 
used for prepared stock feed. Leea from table or dcMsert wines 
generally arc used for the recovery of brandy, but their distilla
tion odds to the over-oil waste-disposal problem created by the 
enormous volumes of brandy distillery wastes, together with the 
other liquid wastes of the wine industry in California. 

V O L U M E O F BRANDY D I S T I L L E R Y W A S T E S 

I t is difficult to estimate thc totnl volume of brandy distillery 
wastes, either for an individual winery or for the whole California 
industry. The volume of these wastes depcmls u|Kjn a great 
many variables: the seasonal character of the industry, the ton
nage of grapes crushed, the ratio of wine to brandy niaile from thc 
grapes that are crushed, and variations in winery and distillery 
operation and proctice, particularly those used to produce the 
wine "distilling material" from which neutral brandy for forti
fication Is derived. 

Every eflort is made to obtain fortifying spirit from the ma
terials at hand. Brandy distillery wastes, therefore, may origi
nate from distillation of distilling materials produced from pom
ace and tecs, as well as wines. The volume, as well aa the 
chemical composition of the stillagc, will vary significantly frora 
time to time, although the majority of the spirit tiscd ia derived 
from distilling material produced from wines rather than the 
grape residues. 

2686 I N D U S T R I A L AND E N G I N E E R I N G C H E M I S T R Y Vol. 4S, No. 12 




